Centrosome hyperamplification with the formation of multiple asters and programmed chromosome inactivation in aberrant spermatocytes during male meiosis in Acricotopus.
In the germ line of the midge Acricotopus lucidus, an unequal chromosome segregation occurs in the last gonial mitosis prior to meiosis. This results in one daughter cell receiving only somatic chromosomes (Ss), whereas the other cell is given all the so-called germ line limited chromosomes (Ks) in addition to the Ss. The cytokinesis following this differential mitosis is incomplete and the daughter cells remain connected by a permanent cytoplasmic bridge. The cell with the Ss and Ks develops into a primary oocyte or spermatocyte, whereas the cell containing only Ss differentiates as a nurse cell in the female or as an aberrant spermatocyte in the male. When the primary spermatocyte enters meiosis, the Ss in the connected aberrant spermatocyte undergo chromosome condensation but the aberrant spermatocyte remains undivided, with the condensed metaphase status and inactivation of the Ss persisting during both meiotic divisions. These events indicate a programmed inactivation of all chromosomes in the aberrant spermatocyte at the beginning of meiosis. The alterations in the microtubule arrangements and of the distribution of mitochondria in the spermatocytes during meiosis have been followed via live-cell fluorescence labelling with the TubulinTracker and MitoTracker reagents and by transmission electron microscopy. The observations reveal a hyperamplification of the centrosomes and the formation of tetrapolar asters in the non-dividing aberrant spermatocytes containing the condensed Ss. The programmed inactivation of the Ss in the aberrant spermatocyte is suggested to have developed during evolution to inhibit the entry of the aberrant spermatocytes into meiosis, thereby preventing the formation of sperms containing only Ss but no Ks.